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Purpose: The purpose of this study was to evaluate the clinical proﬁle and outcome of patients with
Hirschsprung’s disease undergoing Soave’s transabdominal pull-through.
Methods: The study is a prospective study in neonates, infants and children presenting to Surgery
Department of B. P. Koirala Institute of Health Sciences, Dharan, Nepal with a diagnosis of Hirschsprung’s
disease who underwent a Soave’s transabdominal pull-through from 2006 to 2008.
Results: There were 20 patients, including 10 neonates (50%), 8 infants (40%) and 2 children (10%). There
were 18 males and 2 females. Mean age at presentation was 9.2 months (range 7 days–7 years). Mean
time of passing stool postoperatively was 49.5 h (range 15–72 h). Mean time to orally allowing was 97.2 h
postoperatively (range 36–120 h). Mean hospital stay was 14.4 days (range 11–19 days). One patient died
due to uncontrollable hyperthermia (5% mortality). Other complications noted were 1(5.2%) anastomotic
leak, 1(5.2%) cuff abscess and 1(5.8%) anastomotic stricture. Mean stool frequency at 1st month of follow-
up was 6.8 per day, which later decreased to 4.5 per day at 3rd month, 3.1 per day at 6th month and 1.7 at
1 year. Two patients (11.7%) have constipation at 1 year follow-up.
Conclusion: The rate of complications like mortality, cuff abscess, anastomotic leak and constipation are
comparable to other series. The short-term results of Soave’s transabdominal pull-through have been
satisfactory; however long-term results are still awaited.
 2010 Surgical Associates Ltd. Published by Elsevier Ltd. All rights reserved.1. Introduction
Hirschsprung’s disease is a congenital disorder characterized by
absence of ganglion cells in the myenteric (Auerbach’s) and
submucosal (Meissner’s) plexus. Over the last decade, there has
been a signiﬁcant evolution in surgical strategies to treat Hirsch-
sprung’s disease. A three-stage procedure involves a proximal
defunctioning colostomy followed by a deﬁnitive pull-through and
later closure of colostomy. The staged procedures has always faced
challenges inherently associatedwithproblems of repeatedhospital
stays, morbidity of colostomy, cosmetic disﬁgurement of abdomen
and ﬁnancial burden to the family.1–3 Keeping the above-mentioned
problems of staged procedures into consideration, there has
recently been an increasing trend in performing a single-stage pull-
through procedure.4–6 However, the staged procedure deﬁnitely has
its ownmerits of saving the child fromenterocolitis, neonatal sepsis,
metabolic abnormalities and possible mortality and in cases with
massively dilated colons.5 The pull-through procedures most
widely used are Swenson’s, Martin’s modiﬁcation of Duhamel and: þ977 25 520251.
.
iates Ltd. Published by Elsevier LtSoave’s endorectal pull-through. The deﬁnitive management of
Hirschsprung’s disease has been recently introduced to our insti-
tute. The purpose of this study was to evaluate the clinical proﬁle
and outcome of patients with Hirschsprung’s disease who under-
went Soave’s transabdominal pull-through in our institute.2. Materials and methods
This study is a prospective study in neonates, infants and chil-
dren presenting to Surgery Department of B. P. Koirala Institute of
Health Sciences, Dharan, Nepal with a diagnosis of Hirschsprung’s
diseasewhounderwent Soave’s transabdominal pull-through in the
period 1st January 2006 to 30th December 2008. Ethical approval
was taken from the hospital (Reference no. 2063–056). The criteria
of diagnosis for Hirschsprung’s diseases were the following: 1)
vomiting, abdominal distension and/or not passing stool and/or
chronic constipation, 2) plain radiograph of the abdomen – which
showed dilated bowel loops with absent air in the rectum, which
was conﬁrmedby3) bariumenema– showing a transition zone, and
4) absence of ganglion cells in the rectum on histopathology. We do
not have the facility of anorectal manometry. After initial investi-
gations, the children were subjected to a 3-staged pull-throughd. All rights reserved.
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location of transition zone were noted, full-thickness colonic biop-
sies were taken from four sites: at the peritoneal reﬂection, just
above the transition zone, splenic ﬂexure and the stoma. The biopsy
material was preserved in formalin for identiﬁcation of ganglion
cells and sent for histopathological examination. The biopsy sites
were closed using a non-absorbable suture material to facilitate
subsequent identiﬁcation of level for colonic transection. Finally,
a right transverse loop colostomy was fashioned. Subsequent
transabdominal endorectal (Soave’s) pull-through of the distalmost
ganglionated segment of the large bowel and coloanal anastomosis
was done 6 weeks after colostomy. Colostomy closure was done 6
weeks following the pull-through. The patients were followed up at
1 month, 3 months, 6 months and 1 year after the last surgery. The
study analyzed the following parameters: sex, gestational age at
birth, age at presentation, clinical features, radiological ﬁndings,
level of transition zone, operative ﬁndings, intra-operative
complications, hospital stay, early and late post-operative compli-
cation and follow-up data, including stool frequency, stool consis-
tency, and functional outcome (like anal strictures, perianal
excoriations, constipation, need for laxatives and soiling of clothes).
Data was collected and entered in the SPSS (Chicago, Illinois) soft-
ware. Results are presented as mean  SD and range.
3. Results
There were 20 patients enrolled in our study. Mean age at
presentation in our study was 9.2  18.62 months (range 7 days–7
years) in which there were 10 neonates (50%), 8 infants (40%) and 2
children (10%) (Table 1). There were 18 males (90%) and 2 females
(10%). Mean gestational age was 40þ6 weeks (range 38þ3–41
weeks). We also tried to correlate with weight at birth, however as
most of children were born at home, we could not get the results.
5(25%) of patients needed rectal stimulation to pass ﬁrst meco-
nium. Abdominal distention was found to be the most consistent
symptom (90%), whereas vomiting was found in smaller fraction of
the group (16, i.e. 80%). A history of passing meconiumwithin 24 h
was found in 10(50%) patients, within 24–48 h in 2(10%) patients,
and after 48 h in 8(40%) patients. On physical examination, gripping
sensation (grip sign) was found in 14(70%) patients on rectal
examination. After investigations and assessment on initial lapa-
rotomy, the transition zone was found in rectosigmoid region in 16Table 1
Characteristics of the patients.




Age at presentation 9.2  18.62 months (range 7 days–7 years)
Age groups
Neonates (0–30 d) 10 50
Infants (1–12 mo) 8 40
Children (>1 yr) 2 10
Gestational age at presentation 40þ6 weeks (range 38þ3–41 weeks)
Symptoms
Abdominal distension 18 90
Vomiting 16 80
Passage of meconium
Within 48 h 12 60
After 48 h 8 40




Descending colon 2 10
Splenic ﬂexure 2 10
Total colon 0 0(80%) of patients, at the descending colon in 2 (10%) and at the
splenic ﬂexure in 2 (10%) of patients. We did not get any cases of
involvement of right-sided colon or total colonic aganglionosis.
Two patients were suspected of Hirschsprung’s disease due to their
presentation and investigations but had ganglion cells in their
rectum and sigmoid colon, so they were not subjected to pull-
through and not included.
Regarding the operative characteristics, mean time of diagnosis
to ﬁrst surgery was 22.2  10.39 h (range 10–48 h), the duration of
pull-through was 133  14.18 min, the length of bowel mobilized
was 45  10 cm (range 30–58 cm), mean blood loss was 31 13 mL
(range 20–100 mL) (Table 2). Two patients required blood trans-
fusion. No signiﬁcant intra-operative complications were noted.
Mean time of passing stool postoperatively was 49.5  19.35 h
(range 15–72 h) following colostomy closure. Mean time to orally
allowing was 97.2  24.3 h (range 36–120 h) following colostomy
closure. Mean hospital stay was 14.4  2.5 days (range 11–19 days).
There was one perioperative mortality (5%) (Table 2). The child
died of uncontrollable hyperthermia 1 day after the pull-through.
One patient (5.2%) had an anastomotic leak due to devascularisation
of the pull-through bowel with development of peritonitis; resec-
tion of the diseased bowel and a redo pull-throughwas done later. In
another patient (5.2%), therewas development of cuff abscess 4 days
after the pull-through which was drained laparoscopically.
Two patients were lost to follow-up at 6 months and 1 year
(follow-up rate of 89.5%). Mean follow-up was 9.3 months. Some
patients were still on longer follow up. Mean stool frequency at 1st
month of follow-up was 6.8 per day, which later decreased to 4.5
per day at 3rd month, 3.1 per day at 6th month and 1.7 at 1 year
(range 1-once every 3rd day) (Table 3). The mean period of anal
dilatation was 1.27 months postoperatively. At the end of 6 months
and 1 year, 2 patients (11.7%) have constipation; they pass stool
once every 3rd day and need laxatives daily. One child has
a palpable anastomotic stricture (incidence 5.8%). They underwent
a rectal biopsy, the ganglion cells were present. The child with
anastomotic stricture had recurrent episodes of enterocolitis,
which were managed with rectal tube decompression, bowel rest
and intravenous antibiotics. He underwent a stricturoplasty
recently; results are yet to be observed. Stool consistency was
formed in 5(26.3%) of patients at 1st month of follow up, which
increased to 13(68.4%) at 3rd month and 100% at 6th month and at
1 year. Soiling of clothes was present in 8(42.1%) of patients at 1st
month of follow-up, which decreased to 3(15.8%) at 3rd month and
was absent at 6th month and 1 year. Perianal excoriation was
present in 7(36.8%) of patients at 1st month of follow up, whichTable 2
Operative characteristics and complications.
Operative characteristics Mean Standard
deviation
Range
1 Duration between diagnosis and surgery
(in hours)
22.2 10.39 10–48
2 Operating time (in minutes) 133 14.18 120–150
3 Blood loss (in ml) 31 13 20–100
4 Length of bowel mobilized (in cm) 45 10 30–58
5 Time of passing of stools postoperatively
(in hours)
49.5 19.35 15–72
6 Time of orally allowing (in hours) 97.2 24.3 36–120
7 Total hospital stay (in days) 14.4 2.5 11–19
Complications n %
1 Mortality 1 5
2 Cuff abscess 1 5.2
3 Anastomotic leak 1 5.2
4 Constipation 2 11.7
5 Post-operative enterocolitis 1 5.8
6 Anastomotic stricture 1 5.8
Table 3
Stooling patterns.








1 Stool consistency-formed 5(26.3) 13(68.4) 17(100) 17(100)
2 Mean stool frequency (per day) 6.8 4.5 3.1 1.7
3 Soiling of clothes 8(42.1) 3(15.8) 0(0) 0(0)
4 Perianal excoriation 7(36.8) 2(10.5) 0(0) 0(0)
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and 1 year.
Colostomy is not without its complications, which we encoun-
tered like mucosal prolapse in 3(15%); peristomal excoriation in
10(50%): colostomy diarrhea in 2(10%) requiring admission to
hospital and stomal edema in 1(5%) which led to bowel obstruction
and later subsided with conservative management (Table 4). One
patient (5%) had a parastomal herniation of small bowel and burst
abdomen after a transverse loop colostomy, and revision of the stoma
had to be done, itwas converted into a proximal end colostomy taken
out away from the main wound and a distal mucous ﬁstula.4. Discussion
The management of Hirschsprung’s disease has gradually
evolved over time. The Soave’s endorectal pull-through has gained
popularity recently and is the most widely used operative method
nowadays.4 This study was done to evaluate the early functional
results of Soave’s transabdominal pull-through in our institute.
Major early complications of Soave’s operation include anasto-
motic leak, cuff abscess, retraction of the colon, peritonitis, pelvic
infection, septicemia, and late complications include strictures,
enterocolitis, mucosal prolapse, perianal excoriation and inconti-
nence.6 The rate of complications like mortality, cuff abscess and
anastomotic leak in this study is comparable to other series.2,3,5,7,8
The development of cuff abscess and anastomostic leak would
seem surprising in the presence of a diverting colostomy. The cuff
abscess probably developed due to inadequate hemostasis with
formation of hematoma and subsequent infection. The anastomotic
leak was due to devascularition of the pull-through bowel and
necrosis. Retraction of pull-through bowel and rectal prolapse
found in other studies were not observed in our study.7
The functional outcome in patients of Hirschsprung’s disease is
variable markedly. Perianal excoriation commonly found at 1st
month of follow up (36.8%) was dealt with regular application of
coconut oil and it decreased by 3months (10.5%) and disappeared in
all patients by 6 months. In the study by Teitelbaum et al. perianal
excoriationwas found in 42% of patients at 3rdmonth of follow-up.7
Stool frequency has usually been found to be high during the
immediate post-operative period which generally improves with
time.6 In our study also, the bowel frequency was quite high
immediate postoperatively, which later decreased at the end of 6
months and 1 year. The increased bowel frequency in the immediate
post-operative period may be due to stretching of the anal canal
during operation or the long aganglionic spastic muscular cuff.9
Soiling of clothes was present in 42.1% of patients at 1st month of
follow-up and was absent at 6 months and 1 year. It may have beenTable 4
Colostomy complications.
Colostomy complications n %
1 Peristomal excoriations 10 1
2 Mucosal prolapse 3 2
3 Colostomy diarrhea 2 3
4 Parastomal herniation 1 4
5 Burst abdomen 1 5related to the frequency of bowelmovements and stool consistency.
In a long-term follow-up, continence was least with Soave’s pull-
through.10 Though in our series, soiling was not found at 6th month
and 1st year post pull-through, deﬁnitive opinion about continence
can be made only during further follow-up.
Constipation is another important complication after pull-
through procedure. It can be due to prolonged colonic transit time,
post-operative stricture or retained aganglionic segment. At
a follow-up of 1 year, the incidence of constipation is 11.7%. Residual
aganglionosis was ruled out by rectal biopsy. To prevent stricture
formation, we used a policy of routine anal dilatation post-
operatively. Teitelbaum et al. and Soave also dilated all their
patients postoperatively.7,10 The mean period of anal dilatation was
1.27 months and the incidence of post-operative anastomotic
stricture was 5.8%. Re-do surgery in the form of stricturoplasty was
done in one child. The other constipated child is in close follow-up.
He may have some form of internal sphincter spasm e.g. internal
sphincter achalasia and may have to undergo a rectal myectomy if
he remains constipated or develops episodes of enterocolitis.
This study has shown that with proper meticulous techniques
andpost-operative anal dilatation, resultswith Soave’s pull-through
are good. One major drawback of our study, which is very much
relevant, is that we had a short duration of study and a small sample
size and we could not encompass a larger number of cases. We
evaluated the early results but long-term results are still in the dark.
Many would feel that complications of colostomy could have been
obviated by a single-staged procedure. However, since this is our
initial experience, we are still uncomfortable with single-staged
procedure at this moment. Besides, we don’t have facility of frozen
section, so proceeding without it would have been unacceptable. So
in every case, we opted for the safest procedure: a colostomy and
multiple full-thickness biopsies, reports of which would determine
the most proximal level of pull-through. Probably, this may be the
reason that we didn’t have any mortality related to the procedure.
With time and accumulation of experiences and resources, we may
prefer for a single-stage pull-through for this disease. Fecal conti-
nence is determinedusually in children greater than4 years of age. A
trend of improvement in the stooling patterns with the age of the
child has been suggested by authors.11 A recent long-term study has
even shown a signiﬁcantly better continence for the abdominal
approach compared with a transanal pull-through.12 Concerns have
been raised if recent developments and modiﬁcations in the treat-
ment of this diseasemaybe compromising the ultimate outcome for
the patients. Preliminary results of this surgery in our cases have
been satisfactory; however deﬁnitive results regarding continence
and constipation are still to be evaluated as these children grow.
Conﬂict of interest statement




Ethical approval was given by the hospital ethical committee
(Reference no. 2063-056).
Acknowledgements
The authors thank Dr Akshay Pratap Singh Chauhan, MCh
Pediatric Surgeon, for his support and guidance.References
1. Pierro A, Fasoli L, Kiely EM. Staged pull-through for rectosigmoid Hirschsprung’s
disease is not safer than primary pull-through. J Pediatr Surg 1997;32:505–9.
V.C. Shakya et al. / International Journal of Surgery 8 (2010) 225–2282282. De la Torre L, Ortega A. Transanal versus open endorectal pullthrough for
Hirschsprung’s disease. J Pediatr Surg 2000;35:1630–2.
3. Langer JC, Fitzgerald PG, Winthrop AL, Srinathan SK, Foglia RP, Skinner MA,
et al. One-stage versus two-stage soave pull-through for Hirschsprung’s disease
in the ﬁrst year of life. J Pediatr Surg 1996;31:33–7.
4. Keckler SJ, Yang JC, Fraser JD, Aguayo P, Ostlie DJ, Hikcinb 3rd GW, et al.
Contemporary practice patterns in the surgical management of Hirschsprung’s
disease. J Pediatr Surg 2009;44:1257–60.
5. Somme S, Langer JC. Primary versus staged pull-through for the treatment of
Hirschsprung disease. Semin Pediatr Surg 2004;13:249–55.
6. Haricharan RN, Georgeson KE. Hirschsprung disease. Semin Pediatr Surg
2008;17:266–75.
7. TeitalbaumDH,CilleyRE, ShermanNJ,BlissD,UitvlugtND,RenaudEJ, etal. Adecade
of experience with the primary pull-through for Hirschsprung’s disease in the
newborn period – amulticenter analysis of outcomes. Ann Surg 2000;232:372–80.8. Soave F. Endorectal pull-through 20 years experience. J Pediatr Surg
1985;20:568–79.
9. Postuma R, Corker MC. Abnormalities of function and fecal water following the
modiﬁed Soave operation for Hirschsprung’s disease. Prog Pediat Surg
1976;22:443–6.
10. Menezes M, Corbally M, Prem Puri. Long-term results of bowel function after
treatment for Hirschsprung’s disease: a 29-year review. Pediatr Surg Int
2006;22:987–90.
11. Niramis R, Watanatittan S, Anuntkosol M, Buranakijcharoen V, Rattanasuwan T,
Tongsin A, et al. Quality of life of patients with Hirschsprung’s disease at 5-20
years post pull-through operations. Eur J Pediatr Surg 2008;18:38–43.
12. El-Sawaf MI, Drongowski RA, Chamberlaoin JN, Coran AG, Teitelbaum DH. Are
the long-term results of the transanal pull-through equal to those of the
transabdominal pull-through? A comparison of the 2 approaches for Hirsch-
sprung disease. J Pediatr Surg 2007;42:41–7.
